INTRODUCTION
Postoperative pain causes complications in several organs hindering patient recovery 1,2 . It may also develop into chronic pain syndrome [3] [4] [5] .
After thoracotomy pain is severe for a long time, and a multimodal approach to therapy is used for pain relief. Drugs and techniques with different mechanisms of action are used to obtain the best results. In general, epidural opioids associated with systemic anti-inflammatories are used, and other drugs may also be added.
Transcutaneous electric nerve stimulation (TENS) is commonly used to treat musculoskeletal pain 6, 7 . Some authors observed a postoperative analgesic effect with TENS 8, 9 . A reduction on postoperative complication rate such as atelectasis and ileus, besides a reduction in patients remain in intensive care unit when undergoing thoracic surgery 10 , has also been observed. Patients showed better tolerance to respiratory physiotherapy and had less side effects (nausea, vomiting, and sedation) caused by opioids 9 .
Transcutaneous electrical nerve stimulation inhibits the transmission of stimuli in the spinal cord dorsal horn where connections between peripheral and central fibers occur. It activates inhibitory interneurons by stimulating large fibers 11, 12 .
Transcutaneous electrical nerve stimulation uses low frequency electrical current, stimulating A-β fibers that transmit the information to the brain, activating descending inhibitory pathways to the spinal dorsal horn, reducing the traffic of pain stimuli. It is a simple, non-invasive, safe, low-cost procedure and it may be used for long periods 11, 12 .
Although TENS has been used to treat post-thoracotomy pain 13 , its efficacy is controversial 14, 15 , which justifies this study whose objective was to evaluate its analgesic effect after thoracic surgery. Revista Brasileira de Anestesiologia Vol. 61, N o 5, September-October, 2011
METHODS
After approval by the Ethics Committee and signing of the informed consent, a prospective randomized study was undertaken. Thirty patients were divided into two groups of equal size by drawing numbers placed in envelopes.
Patients of both genders, ages 18 to 60 years, undergoing thoracotomy for resection of lung cancer were included in this study. Patients with pacemaker, cognitive dysfunction, and in need of mechanical ventilation were excluded. The day before surgery patients received the required information on the procedure to be performed postoperatively.
Patients underwent epidural anesthesia (bupivacaine with fentanyl) associated with general anesthesia. Postoperative analgesia consisted of epidural administration of 5 mL of the solution (0.25% bupivacaine with 50 mg of fentanyl) at 4-hour intervals. Patients also received intravenous dypirone 1 g, every four hours. Pain intensity was evaluated one hour after administration of epidural solution. In times of TENS application patients did not receive any other analgesics.
Transcutaneous electrical nerve stimulation was performed on the second postoperative day. Patients in G1 underwent TENS one hour after having received the epidural solution; in patients in G2 (without TENS) electrodes were placed but the equipment was not turned on. Patients were informed that they could feel or not the stimulus and that if they felt any discomfort they should communicate to the investigator. TENS was maintained for one hour with the equipment regulated for a pulse width of 100 msec, frequency of 100 Hz, and variable current intensity according to the perception of the patient. Electrodes were placed parallel to the incision.
The visual analogue scale was used to assess the analgesic effect of TENS at three moments: before the procedure (M0), immediately after the procedure (M1), and one hour later (M2). The scale was applied with the patient at rest, with change in decubitus (from laying down to sitting up), moving the upper limbs, and coughing.
The sample size was calculated by the Instat Graph ® software. A difference of at least 3 cm in VAS was considered clinically significant. Based on a preliminary evaluation, a standard deviation (SD) of 2.5 was estimated for pain scores. For 95% and α = 0.05 it was estimated that each group should have 15 patients. The software Instat Graph ® was used for statistical analysis. Results were expressed as mean ± SD. The follow ing tests were used: Mann-Whitney test for anesthesia and surgery duration, as well as pain severity; Student t test for age, weight, and height; and Fisher exact test for gender. A level of significance of p ≤ 0.05 was considered.
RESULTS
Demographic data was similar in both groups and they are shown in Table I . Mean anesthesia duration was 412.2 ± 131.3 min in G1, and 397.3 ± 90.9 min in G2 without significant differences between groups (p = 0.7400; Mann-Whitney test). Mean surgery duration was 298 ± 118.6 in G1, and 271 ± 88.4 min in G2 without significant differences between groups (p = 0.6040; Mann-Whitney test).
Pain severity is shown in Tables II, III , IV, and V. Pain severity at rest was greater in G2 immediately after the end of TENS, but not one hour after the procedure. With elevation of the upper limbs pain severity was greater in G2 one hour after the end of TENS. When changing decubitus (from laying down to sitting up) and with coughing, differences between groups were not observed. 
